Differential sensitivity of hepatocellular carcinoma cells to suppression of hepatocystin transcription under hypoxic conditions.
Mutations in the gene encoding hepatocystin/80 K-H (PRKCSH) cause autosomal dominant polycystic liver disease. Hepatocystin deficiency impairs glucosidase II activity, which is critical for processing and folding glycoproteins in the endoplasmic reticulum (ER). Hypoxia is known as a strong stimulus for generating survival signals in hepatocellular carcinoma (HCC) cells. However, hypoxia may induce cell apoptosis under conditions of severe ER stress. Thus, we hypothesized that suppression of hepatocystin transcription induces HCC cell death under hypoxic conditions due to excessive ER stress. A new human HCC cell line, SNU-3058, was established following primary culture of tumor cells harvested from a Korean patient with rapidly growing hypovascular HCC. In cell culture, human HCC cells (Huh-7, SNU-761, and SNU-3058) were treated with control siRNA or hepatocystin siRNA with or without doxorubicin under hypoxic conditions. Cell viability, ER stress, unfolded protein response (UPR), and apoptosis were assessed using the MTS assay, immunoblot assay, and RT-PCR. Suppression of hepatocystin transcription attenuated proliferation in Huh-7 and SNU-761 cells, while proliferation was amplified in SNU-3058 cells. Similar results were observed following treatment with doxorubicin. Hepatocystin siRNA transfection increased cell death in Huh-7 and decreased cell death in SNU-3058. In SNU-3058, hepatocystin siRNA amplified GRP78, known as a pro-survival and cyto-protective signal, and attenuated the pro-apoptotic signal CHOP. These findings suggest that suppression of hepatocystin transcription induce the UPR, which alleviates damage associated with ER stress in SNU-3058. UPR had a limited role in protecting SNU-761 cells, resulting in cell death through apoptosis. In addition, blocking of pro-survival UPR signal by bacitracin or GRP78 knockdown, attenuated hepatocystin siRNA-induced proliferation in SNU-3058 cells under hypoxia. In this study, we demonstrated that different sensitivities to hepatocystin siRNA among human HCC cell lines are dependent on appropriate UPRs to hypoxia-induced ER stress following hepatocystin siRNA transfection. Because UPR is the main evasive mechanism for apoptosis induced by suppression of hepatocystin, targeting hepatocystin via UPR suppression could be a strategy for treating HCC.